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INTEGRATED CIRCUIT M0DUL£ 



BACKGROUND OF THE INVENTION 

This Invention relates to semiconductor devices 
and more particularly to a very thin type semicon- 
ductor device In which a tape-like wiring board and 
an Integrated circuit 00 chip mounted thereto are 
sealed with resin. 

This type of semiconductor device In which a 
wiring board and an IC chip mounted thereto are 
sealed with resin has been known and It will 
hereinafter be referred to as an IC module. 

In recent years, a so-called IC.card having data 
processing functions such as a memory function, 
an operation function and the like has been gaining 
a wide range of application in various fields. This 
type of IC card has an IC module embedded In a 
card substrate and when set to a terminal unit such 
as a reader/writer unit. It Is operated so that the 
built-in IC module cooperates with the terminal unit 
to perform processings such as 
transmission/reception, operation and storage of 

date* « 

A conventional IC card has an IC module of a 
structure as exemplified In Fig. L The conventional 
IC module illustrated, in sectional form, in Fig. 
comprises an IC chip I. electrodes 2, toad conduc- 
tors 3. a wiring board 4. connection terminals 5. 
wiring conductors 8. through-holes 7. contact termi- 
nals 8. 8 reinforcement frame 9 and a sealing resin 
K). 

A conductor pattern including the winng con- 
ductors 6 and the connection terminals 5 to be 
connected to the electrodes 2 of the IC chip I to 
formed on the wiring board 4. the connection termi- 
nals 5 are connected to the electrodes of the KJ 
chip 1 through lead conductors 3 and the wiring 
conductors 6 are connected to the contact termi- 
nals 8 by way of through-holes 7. The IC module Is 
embedded In a card substrate (not shown) to form 
the IC card having the contact terminals 8 used for 
electrical connection to the terminal unit To finish 
the IC module, the IC chip I electrically connected 
with the wiring board 4 Is sealed with resin 10 as 
applied to a region defined by the reinforcement 

fr8,I The IC module shown In Fig. I to fabricated 
through steps as Illustrated to Fig. 2. 

Referring to Fig. 2. the IC chip I Is first fbcedto 
the wiring board 4 patterned with the contact termi- 
nals 8, wiring conductors 6 and connection termi- 
nals 5. and toe connection terminals 5 of the wiring 
board 4 are connected to the electrodes 2 of the IC 
chip I by the lead conductors 3. Subsequently, the 
reinforcement frame 8 Is bonded to toe wiring 



board so that It surrounds the IC chip I. and the 
resin 10 Is potted In the region defined by the 
reinforcement frame 9 to completely seal the IC 
chip I and lead conductors 3 and then cured to 
s form the IC modute.. 

The IC chip I Is formed of silicon which Is 
fragile and desirably. It to protected by covering 
lower and upper surfaces of the IC chip with plates 
of large strength. But the overall thickness of the 
to module Is limited. For example, when toe thickness 
of an IC card Is regulated to be 0.78 mm pursuant 
to International Organization for Standardization 
(IOS). the overall thickness of a module must be 
limited to about 05 mm or less by taking account 
is of the thickness of a protective cover. 

As far as the thickness of the IC module is 
limited to -0.5 mm or less, It to Impossible to 
provide the lower and upper surfaces of the IC chip 
with covers. 

20 Further, since the resin 10 potted to the region 
defined by the reinforcement frame 8 and then 
cured through the conventional fabrication process 
becomes a bump rising beyond the top of the 
reinforcement frame 8. the resin » needs to be 
se ground until at least the top of the reinforcement 
frame 9 so that the IC module is made as thin as 
possible to ensure a predetermined thickness of 
the IC module. 

However, during grinding, breaking of the lead 
so conductors 3 would occur accidentally and Intend- 
ed reduction In thickness can not be achieved. 

As Is clear from the foregoing description, the 
conventional IC module in which the reinforcement 
frame surrounds the IC chip and the wiring board 
as and the IC chip fixed thereto are sealed with the 
resin potted In toe region defined by the reinforce- 
ment frame to disadvantageous In that the back 
(bottom surface) of toe IC chip to bared, proving 
that reinforcement by only the reinforcement frame 
40 applied to the top surface of the wiring board to 
insufficient and that the reduction In thickness of 
" toe 1C module can not be so sufficient as to be 
Intended. 



SUMMARY OF THE INVENTION 

An object of this invention Is to provide a 
highly reliable, very 4hln type IC module capable ol 
so facilitating attainment of sufficient reinforcement of 
the IC chip and reduction In thickness of the IC 
module. 
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According to this invention, to accomplish the 
above object, a wiring board is formed with finger- 
"to connection terminals, a plurality of IC chips 
each having bump-like electrodes are fixed to the 

J2? f 08 ^^ d ' reCtly bondh * connection 
terminate and the bump electrodes, a resulting 
stnicfore is mounted in a metal mold, a resin Is 
injected Into the metal mold through transfer mold- 
JO Process and then cured, and a molded struc- 
ture^ cut to provide IC modules each having one 

*" tnus fabrf cated IC module, the 

£ l?**, 10 080 08 ^P'etely ^aled 
with the resin at their lower and upper surfaces to 
completely reinforce the IC chip, and the IC mod- 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure I is a sectional view showing a prior 
art semiconductor device (IC module); " 

Figure 2 illustrates fabrication 'steps for the 
prior art semiconductor device; 

• Figure 3 Is a sectional view showing a semi- 
conductor device or IC module according to^n 
embodiment of the invention: 

Figure 4 illustrates fabrication steps for the 
semiconductor device shown In Rg. 3; 

Figure 5 is a fragmentary sectional view 
showing a plurality of semiconductor devices be- 
fore separated; 

Figure B Is a sectional view showing a semi- 

S5it££-*« * ' 

Figure 7 is a fragmentary sectional view use- 

h JL*?? 1 ,abncation steps for the semicon- 
ductor device shown In Rg. 6; end 

««J2!? 8 , 18 * SeCti0naJ y,ew showing a semi- 

oTK^^^ toa ^-^^ 



MEm? PT, ° N ° F ™ E PREFERRED EMBODI- 

The Invention will now be described by way of 
example with reference to the acwmpanylngTaw. 

Referring to Rg. 3. an IC module according to 
a fiat embodiment of the Invention and illustrated 
to sectional form in R 0 . 3 comprises an IC chip | 
bump electrodes Z, a wiring substrate 4. connec- 
tion terminals 5. wiring conductors 8. contact termi- 
nate 8 and a molded resin K> for sealing. The IC 
module Is generally designated by reference nu- 
moral 20. 



o a ™ Sd,a tnlckne88 * for example. 

0.3 mm and has the bump electrodes Z each 
inching a bump formed by metallizing on« 
aluminum pad and an uppermost layer formed on 
6 metalfeed layer by plating gold. 

thick^fJ^ n / 9 ff? 4 COn,prfee8 sn about 70 um 
thick plastic (resin) base film which Is made of for 
example glass epoxy.lpolyimlde or polye myte £ 
terephthalate and takes a tape-Oka famv JTl 

base film, for constituting the wiring conductors! 
and for formation of the «,nnectionlmZS?^d 
contact terminals & Each of the wiring conductor 

rs XV m ^ t6mlnai hM 8 * lck "** of aC 
wt,™ k^,** ° Vera " thicknes * of the tapeZ 
t«l?n^ m !f Ure8 ■** 'OS urn. The^maS 

°™ i „r nln8ted on the popper foil In this order 
20 S hTf P™ 0888 e^ "as an aX 
naf^hl^ ^ <^ W 

SoosS^i^ ^ Perm08t 80(1 P 0 * 0 " which is 
- 0rty 0,8 re8ln '"owed structure of 
^component members to ensure electrical con- 
tact with external units. A single platingprocessof 
26 p°PPer or gold Is Insufficient to obtain a a^J* 
height of the contact terminal 8 anTsomTm^ 

Z l l'" al by ^ SOW atone is desSS 
so f standpoint of electrical resistance buTte 

^ f"*^'* *e threeHayer structure teenv 
ployed including the uppermost toye/rf^ meeT 
<ng requirement for contact resistance toYtoSw 
most layer of copper and the 
^aultobtofor connection of the ooS«dl£ 
» per layers. This structure can therefore meetT 
qulrements of cost and electrical resisL^Tht 
connection terminal 5 has a layer of ttoTm^ 
the copper foii through mask plating proceaT 

40 bJZZlHHt bUmP e,eCtr0d8 ^ Of the IC chip I 
40 J ono ' ed to *e connection terminal's of the wX. 
hoard 4 through gang bonding pnxeU eSbSS 
OOkMIn eutectJc bonding. 8,168 
The whole structure of the wiring board 4 and 

wougn transfer molding process, erantfn* ^ 

exposed externally of the structum ♦» *!r 
very thin IC module 20 In whSrme IC dlto n! 

„ "™* "PPortod and con^hEy presto! 

60 ^en neglecting the contact terminate 8. meS 
ness. d. of the IC module can be 0.6 mmoneZ 
Therefore, when this IC module te «S VZ 
exampte. an IC card, the design margin of toe Z 
card can be sufficient to achieve thVo TrTl. 

« thickness pursuant to the £^ £j£ ™ 

of the protectfvetX^ 
IC card Is taken into consideration. 
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The IC module shown in Fig. 3 may be fab- 
ricated through fabrication steps as shown in Fig. 

4 ' Referring to Fig. 4, the wiring board 4 in the 
form of an elongated tape which is formed with • 
great number of IC chip mount portions In the 
longitudinal direction is continuously ^ 
catty to a bonder and wound up. so that IC chips 
sequentially fed also automatically may be fixed to 
the wiring board at the IC chip mourt Portionsby 
bonding the bump electrodes and the connectfon 
terminals through gang bonding process. Thte 
method of bonding Is generally called a tepe- 
automated-bondlng (TAB) method or a tape-carrier- 
bo nding method. . 

Subsequently, the tape-Hke wiring board moun- 
ted with the IC chips is cut at hwervate of a 
predetermined length which contains, for example. 
U IC chips and a cut-out tape-Hke winng board 
mounted with the IC chips is set in a metal mold. 
Preferably., the. metal, mold may be designed to 
accommodate a plurality of cut-out winng boards at 
a time to thereby further improve efficiency or 
working. The metal mold is adapted for molding 
resin and has cavities each resembling a desired 
configuration of each IC module. A transfer resin 
such as epoxy.resin plastidzed in a transfer cham- 
ber ia injected Into the cavities. This method of 
molding Is called a transfer molding process ac- 
cording to which the plastidzlng step of compres- 
sion molding is carried out in an Independent trans- 
fer chamber and a plastidzed matenal (resin) is 
pressurized and injected into closed cavH.es in a 
heated metal mold, and ie advantageous In that (0 
curing time is decreased. (2) curing is uniform and 
molding distortion Is lessened. (3) the number of 
burrs is lessened. (4) accurades of dimension are 
high and (5) parte to be embedded are not damag- 



After the resin is injected into the metal mold 
through transfer molding process, the injected resin 
is cured and a resulting structure of the cut-out 
wiring board is removed from the metal mold and 
cut again to provide desired IC modules each hav- 
ing a single IC chip. 

The cut-out wiring board structure with IC mod- 
ules which has experienced resin Injection molding 
through transfer molding process and has been 
removed from the metal mold Is seen before cut- 
ting as illustrated In sectional form in Fig. 6 Ml 
which component members like those of Fig. 3 are 
designated by like reference numerals. The struc- 
ture is cut at portions 12 to provide individual IC 
modules 20 having one IC chip I 

Second and third embodiments of the invention 
win be described. 



In the second embodiment, connection termi- 
nals 5 to be provided on the tape-like wiring board 

4 as illustrated in Fig. 3 are formed by plating 
solder. Bump electrodes Z of an IC chip I have 

6 each a thick bump of nickel w copper and a gold 
layer overiying the bump, and the connection ter- 
minals 5 are soldered to the bump electrodes 2. 
. In the" third .embodiment, connection terminals 

5 to be provided on the tape-like wiring board 4 as 
ro illustrated in Fig. 3 are formed on the copper ton 

pattern by partial plating to take the form of a 
three-layer lamination structure Indudlng a copper 
layer, a nickel layer and a gold layer lamlnatedtn 
this order, and aluminum pads alone as produced 
is during the IC wafer production process and used, 
without being applied with aluminum metallization, 
as electrodes of an IC chip I The aluminum pads 
of the IC chip and bumps of the connection termi- 
nals of the wiring board are bonded together, es- 
20 tablishing gold-aluminum eutectic bonding, to con- 
nect the IC chip to the wiring board. 

With the exception of the points described 
above, the second and third embodiments are 
identical to the first embodiment described earlier, 
as Turning to Fig. 8. there is illustrated, hi sec- 
tional view, an IC module according to • fourth 
embodlnent of the Invention which comprises a 
wiring board 4. an IC chip I, electrodes 2. connec- 
tion terminals 5. wiring conductors 6. contact terml- 
30 rials 8 and a photo-setting resin KT for sealing. 

The wiring board 4 comprises an insulating film 
made of. for example, glass fiber epoxy or 
polyimide. and a predetermined conductor pattern 
of copper foH. formed on one surface of the insula*- 
ss tag film, for formation of contact terminate 8 adapt- 
ed for electrical connection with electrodes (not 
shown) of a terminal unit and connection terminals 
5 adapted for connection to toe IC chip I as well as 
for constituting the wiring conductors 8. the Insutet- 
40 ing film being opened to form IC chip mount por- 
tions 28 at locations corresponding to the connec- 
tion terminals 5. The contact terminals 8 comprises 
layers of copper, nickel and gold sequentially lami- 
nated In this order on the copper foil patterned on 
46 the wiring board 4 and Is raised relative to the 
wiring conductors 6. The connection terminal 5 
comprises a layer formed by plating tin on the 
copper fofl patterned on the wiring board 4. The 
wiring conductors 8 are formed by etching a cop- 
eo per fofl laminated on the wiring board 4. 

The electrode 2 of the IC chip I has a bump 
formed by metallizing aluminum on an aluminum 
pad and an uppermost layer formed by ptetihg gold 
on the bump. The IC chip I is inserted In the 
66 opening of the IC chip mount portion 28. and the 
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ten^, 2 Connectlon terminal, 5 pat- 

Si, ,h8 . Wlrin ° "* togetoer 
faugh gang bonding process to form a desired 
semiconductor circuit 

"If Sea,infl r6S,n *• a "wwn photo-setting 
resin such as acryl resin may be used 

ma^SJFVi* IC m0dUle 01 * 8 fourth ^bcdK 
31T ?. ^ thr0U S h fabri ««on steps as 
will be explained with reference to Fig 7 

Referring to Rg. 7. the connection terminals 5 

fJw 9 "?* wWn9 4 are bonded to toe 
electrodes 2 of toe IC chip, | inserted In Z 
opening, of IC mount portions 28 in toe wfr£ 
board 4 through gang bonding process, toe wiring 
board 4 mounted with toe IC chips is placed Ina 
transparent mold 30 with Individual IC module! 
accommodated m individual cavities 30a of £ 
J?!"? th !' )ho,o - se « , "0 resin Iff is injected into 

tL 1 71,8 resin » allowed to flow 
from one cavity to another via a hole 30b in coT 
munlcaflo n with adjacent cavities 30a. SuLqueT 

cSo ft? * e Ph0to - 88ttin e resi " 
IndtaJSL?^?™ moW 30 i8 <«*«*embled 
HI 2??* $emiCOnductor dev '«* are removed 
from toe transparent mold. 

Referring to Rg. a. there is illustrated in sec 
bod^errt of toe invention which comprises an IC 

T^Sn? 2 t °' ihBl0 cn,p '■ a **0 boa* 
l^ ? ( T C !? 1 ~ rm,nalS 5 « "*« conductors 6 and 
resins 10* and 10* tor sealing. 

The IC chip I is inserted in an opening of IC 
chip mount portion 28 formed In toe J^towM 
and toe erodes 2 of toe .C chip , are &£ed to 
the connection terminals 5. Thereafter 

Son^tT in «^7S XrrZ 
2 L? ^ ** ,C ch, P «a elecfrodes 2 
^connection terminals 5. excepting the bottom 
^ of *» , C chip U and. ,he resin ,0- TZ 
cured. In this manner, the IC chip I and bonded 

nete 5 can be protected against processings In the 

nr^t fabriCati0n *• * chlpfcan 2 
protected from humidity and vibration and toe H3 
module can be improved In strength. 

After the first resin l(r has been filled and 

S ITm ^J*^ 18 P"*^ >" a moS 
shnnar to toat of the fourth embodiment and toe 
second resin „ te injected into toe mold to Z Z 

'^J'f etecfr °<** 2 and connection terminate 
5 with two layers of resins 10/ and 10* 

rav 8mb0d " ne t nt ' « transparent ultraviolet- 

ray setting resin may be used as bo* the first and 
second resins 10- and 10" or an opaquerwl ?<£t 
Position mixed with carbon black He Okf may ^ 



■2*.** r6$ln " 01 me flr * "ayor. thereby 

planly formed as an EPROM fm m ./ 
by ultraviolet raya. M fr0m b8 "' 9 dam8 S* 

5 « J™ S6C0nd layer * resi " •O' h this embodi- 
ment may obviously be formed through «S 
mowing process as that for toe toermoplastfcSJ 

BetoT? r embSeT 
te the * e, " e P^S the wiring board mounted with 

for molding ic modules In toe embodiments*? 
S^ET?' *" inn8f surf «* of the mow U 

ST mcS V 6888 80ent to fec,,itate removal of 
ra seoZS modu,e8 Tom the moW and con- 
's sequerrtry .mprove efficiency of working. 

The use of toe photo-setting resin audi as 
utoavtelet^ay setting resin aa toVseSg rSn te 
^TS efW ***** Pnotthaetttng resin tesefr 
able at normal temperatures to faclHWe st£L 

- • ^"^oolcf exoanded upon curing at normal 

uTefT 5 8VOid ^^ofSve^^S 
surt aa breaking of bonded portion, of thele 

25 . i 8 described above, since according to the 

SS^? ^ m0Urt8d to TAB aaS 
Automated Bonding) substrate and sealed with res- 
W torough transfer molding process to tomTtoeTS 
» wSi«' C l nneCt, ° n * ^ counted ,C^ 

P^2 iTc^h^ rt *o »C modS 

SS^attu^^ 

hi 9bly reliable IC moduteTS 
excellent performance which can be fr»~i*J» 
40 prior art disadvanteges. w 06 treed from 

m^°K? h l !" the fore90,n 9 embodiments toe IC 
modute has been described, as applied to toe IC 

^ ^Z°^ ,0U8ty 158 Wiled also to date fie 
« ' C ^ oto. various^ 



Claims 



60 X^d^aTTc'cn^m^ 8 
bM " r~_: w * an IC chip (Q mounted to said 

saw wiring board and said IC chip tooetha? 
wherein said wiring coa* compriseTa Se-^S 

n 2 (6) ^ """^on terminate £ 

8) are formed, said IC chip la connected to w of 
said connection terminate through bump etecSdea 
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(20, and said wiring ..bo8rd_and ^Jp-^P-^J 
molded so as to be integrally sealed with said 

red 2. A semiconductor device according to Claim I 
adapted for IC cards wherein contact terminals (8) 
for electrical contact with an external unit are 
formed on part of said conductor pattern on seM 
wiring board, and said wirir« board^ saWJC 
chip are sealed with said resin such that upper 
portions of said contact terminals are exposed ex- 
teriorly of a seated structure. . ' . 

3. a semiconductor device according to Claim 
2 adapted for IC cards wherein said wiring board 
comprises a plastic base film madeof a material 
selected from the group of glass fiber reinforced 
epoxy. poryimlde and polyethylene-terephthalate.^ 

4. A semiconductor device according to Claim 
2 adapted for IC cards wherein each of said con- 
tact terminals has a multi-layer structure of different 

kinds of metaL ^ _ 

6, A semiconductor device according to Claim 
4 adapted for IC cards wherein each of said con- 
tact terminals has a three-layer structure of a cop- 
per layer, a nickel layer end a gold layer. 

6 A semiconductor device according to Claim 
wherein said wiring board and said K5 chip are 
molded so as to be Integrally sealed with a photo- 
setting resin. 
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